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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition for film forming excellent in dielectric constant properties and 
mechanical properties as an interlayer insulating film in a semiconductor element, etc., and capable of forming a 
silica-based film. 

SOLUTION: The characteristic of this composition for film forming is to comprise (A) a hydrolytic condensate 
obtained by hydrolyzing and carrying out condensation at least one kind of a silane compound selected from the 
group of a compound represented by general formula (1): RaSi(OR1)4~a [R denotes H, F or a monovalent organic 
group; R1 denotes a monovalent organic group; and (a) denotes an integer of 1-2], a compound represented by 
general formula (2): Si(OR2)4 (R2 denotes a monovalent organic group) and a compound represented by general 
formula (3): R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c [R3 to R6 are same or different and denote each a monovalent 
organic group; b and c are same or different and denote each an integer of 0-2; R7 denotes O, phenylene group or 
a group represented by the following:-(CH2)n- (n is an integer of 1-6); and d denotes 0 or 1] in the presence of an 
alkaline compound in an amount of >0.1 mol based on 1 mol of the silane compound and (B) an organic solvent. 
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;i^>^>, 1, 1, 1, 2, 2-^><^b^>— 2 
— 1, 1, 1, 2, 2-a>^xF^ 
>— 2 — xv^-;i/^>^>. 1, 1, 1, 2, 2— 
y^y^^— 2— a^;i^>^>, 1, 1, 1, 2, 2 

^>^^ b^>— 2— Z7:n-;i/^>5>, 1, 1, 

1, 2, 2 — ^>^x b^r>>-2-7xx;i/y^>7X 

l, l, l, 2, 2 — ^>^y^y=^>— 2—y^ -)v 

v>^>, 1, 1, 2, 2— 5rb^ bV>— 1, 2 — 
^T^l/y^^V. 1, 1, 2, 2— ^b^b^r^— 
1, 2-y^fjl/yy7X 1, 1, 2, 2^b^^ 
oiy^>— 1, 2— ^7S>l/^>^>, 1, 1, 2, 2 
—T^b^^ b^>— 1, 2— ^tS^^X 1, 
1, 2, 2^>7xb^y-l , 2— ^ic^;i/^>>^ 
X 1, 1, 2, 2-rh77x7^>-l, 2—^ 
7^;i/i>^>^X 1, 1, 2, 2— erb^M b^i/— 1, 
2-y7xZJl/yj>7X 1, 1, 2, 2— -T^b^b 
=^^>— 1, 2— y7xz^7y7X 1, 1, 2, 2 — 
T^b^^^y^^— 1, 2~^7xx;i/^>>7X 1, 
1, 2 — bV* b^>— 1, 2, 2 — b lM^;i/^>5> 
X 1, 1, 2 — bU^ib^r^— 1, 2, 2 — bU^ 
)VV^7>^ 1,1, 2-h'i7xy^y-l, 2, 2 

— b 'j^TSH/^i/^x i, l, 2— bu^b^>— 

1, 2, 2-b'Jxf;^>>7X , 1, 1, 2 — bU 

2, 2 — bUx^l^i/^x N 1, 
1, 2— bV7^;*is— 1, 2, 2 — byx^;i/^> 
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, 1, 1, 2-hU^h^>-l, 2, 2—h; 
7ai^;i/i;>>^X 1, 1, 2 — M>Jib3f:>— 1, 
2, 2— b'j^^— ;i/^^5>, , 1, 1, 2—byx 
oiy^rS/— 1, 2, 2-b'j7x-;^i/7X 1, 2 
— ^h^>—l, 1, 2, 2— ^bx*7^l/^>x 

1, 2— ^cb^>— 1, 1, 2, 2 — ^ h^^^- 
;i/^i/^>, l, 2— ^x^y^>— l, l, 2, 2— 

1, 2— ^X b3^>— 1, 1, 
2, 2— 7^b5^7S>l/^>xX 1, 2— ^ b^>— 
1, 1, 2, 2—^ b ^^JUisis^ >, 1, 2— 5? 7 
xy^>-l, 1, 2, 2— ^b^3i^l/>^>^> N 

1, 2— ^b=^>— 1, 1, 2, 2—^Y=yyrz.-)^ 
yy7X 1, 2— S^b=¥->— 1, 1,2, 2— 3Pb 
77xZJ[/yy7>, 1, 2— ^XjiX 3^>— 1, 1, 

2, 2^ b ^ y >^ h'^^f § 

[0 0 16] ^ti^CDo^, ^IfX b^>>^>^X 
s\3ry-^h*i/i?iy^>, 1, 1, 2, 2— 5Pb5Mb 
=^>— 1, 2— ^XtSO^^X 1, 1, 2, 2— 7" 
F 7 xf^>-1, 2— i/^KVi/^^, 1, 1, 
2, 2— rh?* b3^>— 1, 2~-y7x^y7 
X 1, 2— ^Xb=^>— 1, 1, 2, 2-7h7^f 
;io^>^>, 1, 2— v^b*^— 1 , 1, 2, 2—^ 
b5^;i/:^>^>\ 1, 2— >?Xb^>— 1, 1, 
2, 2-rb7 7xr;i/S/i/7>, 1, 2— 2^nb^> 
— 1, 1, 2, 2-^b^:7^~;i^>^>&£f£, fc? 

[0 0 17] -^it (3) fcr^ivt, R 7 **— 

(CH: ) . — ^mgti%M<D4b&®}£\sX&, ex 

(bu^ b^>v-v;i/) *^>, ex (buxh^» 
u;i/) ex (h»;-n-7n^>>^j;i/) x 
ex (b y— i— rn**^>y;i/) x*>, e 
x (h>j-n~7h^r^'j;i/) ex (by— 

sec-/f^>y'Jjl/) ex (h'J-t-7 

b=^>y;u) l, 2— ex (bu^b^>^> 

\)M =.#>s 1, 2— ex (b U3ih^>i/U;i/) 
1, 2— ex (bU— n— 7ni£*isi/VM ^ 

*X 1, 2— ex (by— i— 7D^>j/ij;i/) oi 
1, 2— ex (b«j-n-rb*S/5/'j;W ^ 
1, 2-a (h'J-sec~7b^»yjl/) x 

i, 2— ex (h'j-t-7h^»u;v) ^ 
1— (^ b^rS/^^;i/5/U;i/) — 1— (MM b 
3^>y;t/) *^>, 1— (^h^A^-JViyV)U) 
— 1— (h»Jjtb^>S/ij;i/) **>, 1— (v— n— 
x"D7^^r>>^^;i/>>i;;i/) — l— (by — n— x°d^ 
$^>y;i/) l- (^-i-7o^^^> 

—l— (by— i— rost«*s/^y;i/) x*>, 

1— (^—n—x-b^rv-^^l/W;!/) — 1— (b U— 
n-7b^r$/J/«j;i/) X*>\ l-(i?-sec-7h 
=^>X^;i/>y;i/) — 1— (h'J-sec-7f^» 



u;i/) x*>, i~(^-t-7h^^>u;i/) 
— l— (by— t— ^b^^>->U;i/) 1— 0>* 

^ b^>^^;^>u;i/) —2— (biM h 
^*>> l— (:*xb*^*^;t^>y;i0 —2— (bU 

aih^rS/S/U;V) 1— (^— n— 7D^^ 

^i^>y;i/) —2— (b'j-n-7n^^i/'j;i/) m 
l— (v— i— x-n^^x^i/^u;!/) — 2— 
(b U— i— 7n^^i/'j;i/) 1— (>?— n 

-7b*^^;i/S/'j;W —2— (h'J-n~7b^> 
^>U;i/) zc^>, 1— (y'-sec-7F^»> 
«;;!/) -2~(h'J-sec-7^»'j;i/) 

1— (:>>— t— 7b*^^J/y;i/) —2— (b 

y— t— x^b^^^u;!/) ex (>?xb^>x 
^;i->y;io **>, ex (s^b^x^;i^>y;i/) 
x*>> ex (s^— n— 7D^^^;i/$/'j;u) x^ 
> N ex (i^— i— x"n^^>x^-;i/^y;i/) x#>, 
ex (>?— n— 7b^^>y;W x*>, ex 
(i;-sec-7f^r^^>'j;i/) x#>, ex 
(^— t— 7h^^>V^) X^>. 1, 2— e 

x (s^x b^>^^;i/->y;^) 1, 2— ex 

(^b^>X7^>y;i/) 1, 2— ex (^ 

— n— 7P^->^^>v;i/) 1, 2— ex 

(^— i— 7D^^>^f;^>iJ;i/) oi^> N l, 2— 
ex (S^— n— 7}>*$s**-JU5sVM 1, 2 

—ex (>> — s e c-7h^r^7 < -;^>y;i/) 
1, 2— ex (^-t-7hJpi/^f;i/i/ij;i/) 

1, 2— ex (b y* b3f^>y;i/) ^>-t?>, 
1, 2— ex (by^b^>^>y;i/) ^>if>, 1, 2 
—ex ( b y— n— 7o^^r y ^>-tf>> 1 , 

2— ex (by-i-rn^s/j/ij^) ^>^>, 
1, 2— ex (by— n— Xb^>i/y;i/) ^>-tf>. 

1, 2— ex (hU-sec-7f^>i/'j;i/) 

1, 2— ex (by-t- 7h^>$/'j;i/) ^>4f 
1, 3— ex (b y^ b*^>y;i/) ^>Hf>, 

1, 3— ex (h'jxh^»»j;i/) ^>-fc?>, 1, 3 

—ex (b»;-n-7D^»i;;i/) ^>-t?>, 1, 

3— ex (by— i— >^D^>>>>y;v) ^>4f>, 
1, 3— ex (by— n— xb^r->^y;i/) ^>-tf>, 
1, 3— ex (hv-sec-7h^»y;i/) ^>4f 

1, 3—ex (b y— t— 7h^>'j;W -^>-tf 
i, 4— ex (by* b^>*>y;i/) -<>-tf>, 
1, 4— ex (by^b=^>^y;i/) -^>-if>, 1, 4 
—ex (by— n— 7P^s/i;;W ^>-tf>, 1, 

4— ex (by— i— :7n7t^>>$/y;i/) 

1, 4— ex (by— n— ;7k*i<->y;i/) ^>-tfx 
1, 4— ex (hu-sec-7b^>^>'j;i/) ^>-t? 
>s 1, 4— ex (by— t— ^b^>^>y;i/) ^>-t? 

[0018] dtL^©dt>, ex (hj* 
;W *^>, ex (huxh^»u;v) 1, 



(7) 



*$M2 0 0 1—1 1 5 0 2 8 



2— (H;y h^>3/y;i/) x.*x l, 2— tr* 
(fijxf^>i/i;;i/) x^x 

{V^Y^y^JVi^^ju) — l— (hyxh^y 
y*x i— h**>**-;i/3/»;;i/) — 2— 

(h^W^Wx*>, 1— (^cnb^r^^^ 

— 2— (b«jxh^>u;i/) x:^x tr^ 

h^>^^-;^>U;U) y*X tr* (>>*aib^r>> 

V)U) 1, 2— (^y ^3r:yy:?- 

;^$✓U;^) x.*x l, 2— tr^ b^f^^i/^ 
xl^x 1, 2— tf^ (h Uy b^X>U;i/) ^ 
XtfX 1, 2— (h'Jxb^>i/ij;i/) 
X 1, 3— bT^ (b«J^h^S/W^>, 
1, 3— tfX (fUxb^»i;;i.) ^xt?X 1, 4 
— (MM ^XtfX 1, 4— If* 

[0 0 19] ^B^r^T, (A) fiB^fclttiWS'fb 
£tt (1) - (3) hbTfct. ±13{b^ (1) , 
(2) *5«fctf (3) CDlfl^b<ii2aJiLt^fflV^C: 

[0 0 2 0] _h|3 (A) rtd*«fc»rsfls6« 

(1) - (3) ©»^e»«ittfc^< fc* lmcoty^ 
^b&MZDWkfm, R' O— R 

1 o— R o— Kfe.kvR o^oi^si^e;i/^ 

fct>, 5-5 0^e;l/C7)7J<^ffil^^C^5^^W^b<. 7 — 
3 0^e;i/©7fc^Dx.^^h^l3^biv ^nr^TK 

[002 1] (A) ^Q7ic^M^^^^^^ 

fcBRl/rfck ±gafb£«J (1) - (3) <&»j&>£,Sfc£h, 

^e^r****^) > sut^x Tjuxvmmtt 

tmffi? X b V *JM8fc*5l ^ W«7> > £: 

bTfct r;i/=*;i>T^ x TA^y—^T^ x 7V- 

c I ?>7;]/^;i/7 ^ > ^ ltd y^;i/^x 
x-^i/^x rnt;i/7^x 73~J\/7X>^ 
JUTX>^ 7t^^JVTX>, N, N — V^^JUT X x 
N, N — l/^-JUT X X N, N — \ZJUT X X 
N, N — W^-JVTX X MM*-;i/7^X bVx-f- 
^7^x hurntr;i/T^>, bV7?-JUTX>te¥ 



comm i - 4 <D7)v*)m*&Tz>ib&to, * v 

^JVTX>, * t*is3L?-JUTX>, ^h^>7De 
JUTX>, y b^r^>^JUTX>, ^b^ist^JUTX 
X x^h^Xn^i/T^X x>^>7Dlf;i/7^X 
xib^rv^A^X 7D^^^;i/7rA :Tn 
sK^S/x^l/?** >^ 7D^>7Dt:;i/7^X 70 

* >fc tfa/vi/n ^r^ttsfc^ if* W 
ack^Mo ;ur^>*:bTfcfc, y^y 

— ;i/7^>, x.#y— rn;v-;v7^x 
7$;— jutx>, n— y^;i/y*y— ;i/7^x N— 
x^;M^y — ;kt^x N—^ntr;i/^^y— 
X N~7W^y-;i/7^x N — y^;i/XL^y— 
JUT X X N — oa^-JU^L^ y —jut X x N-7*Dt:;i/ 
:n>$?y»— X N — 7?-JUx.& y —JUT X X N— 

^ N-7nK;i/7n;v-;i/7^X N — 
u;iS—)\s*TX>, N—*3-)V7#S—)V7X>^ N— 
x:^-;i/^ y —Ji/j* X >^ n — tr;p ^ y — ^ 

N — y^-JVy^ J —)VT X N, N — i/^^Jl/j* 
#J—)U*7X>, N, N — ^ m^;M ^ -/ —JUT X >> 
N, N-^7D^;M^y-;i/7^X N, N — V7=J- 
)U**>J— JUTX>, N, N — ¥* ; 3-)U3L$ J —JUT X 

N, N— yx^px^y- ;i/^^>, N, N— 
ntr;i/x;^y— ;i/^5:>. N, N — iyy^-ju^.^ s —ju 
TX>, N, N — V ^^-)\/7xi}\S — )UTX X N, N 
— *jxj$~)uyMrtj~- )UTX>, N, N-^7ntr;i/7 
p;sy— ;i/^^>. N, N — V y^-)vy^u — jut X 

N, N— V*3-JV7$ J— JUTX>^ N, N— ^x: 

f;i/^y-;i/7^>, N, N— f^^n tr;i/^y— ;u 

N, N — V7^JV7# J —JUT X >> N — 
JUV*$J— JVTX>, N—^Jl/i/jl&S—JUTX 

X N-7nt:;i/y^^y-;i/7^x N—^;i/^y 
^y— N— ttJUV^J— JUT N— 
ai^-;i/>?x;^ y — ^ > N N— 7*n tr;i/i/x:^ y — ;u 
r ^ X N — 73*)UifxL& y —JUT X X N — ^J-JUV 
7ujiS—jUTX>, N — xf;i/i/7n;v — ^ 
X N— 7D^Py7n;V- ;i/T^X N — y^-JUiJ 
7T3J*S—JUTX>, N— *<f-J\/V79 J— J\/TX>> 
N— 3&JUV7&J— JUTX>, N—7U}ZJ\/i;7&; 
—JUTXls, N—zr^juV7#S—JUTX>, N— CP 

^y y^;i/) y^y— ;vr^x N- (7^y^f;i/) 
x:^y— ;i/7"^x N— (7^y^^) 7n;V-;i/ 
T^X N- (7^^») 7^/-il/7^>> N— 
(7^;xfjl/) y^y— Jl/T^ X N— (7;/xf 
^y— jutx>s N— (7^xf;i/) ^"D/^y 
— jutx>, n— (7"^yxi^;i/) r^y— ;i/^^x 
N— (7U7oe;i/) y^y— ;i/^^x n— (^^ 

;7D^l/) xi^y— JUTX>, N-(7U7P1^ 
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:rn/V— ;i/7^ X N— (r^y^otr;i/) 7& 
j— )V7X>, n— (7x; y^-jio 
X N— (7XS73-)ld j — )vy x x n— (7 
XJ73-)\d 7*d;v-;i/7^>> N— {7XJ^ 

7 U —)U7 X > t bT V 5 «T h 

n^riM h\ ^h^rnt^PV^e-^A/W b*n^t 

^^^l/^^X^T^X ^ Y^^JU^\y>iy 
71 X rb^/D u > * X y^h^^ 

)V^\y>^7X>, ^JU7X J *J-)V7X^^ ^ 

A ^)V7 X y 73-)V7 X X ^)V7 X J * 3-)V7 X 

x =&-w7 ^ y =3-)vr % x =&)V7 ^7°d t^;i/ 
r^x * y ~7?-)V7 * x 7n^7>y^ 

* x 7*Dtr;i/7'5:y^;i/^^>s rne;i/7 
^7nt:;v7^x tr;^ ^ J 7?-)V7 X x ^ 

7~)V7XJ ^)V7X>, 73-)\s7XS^)V7X>, 

7*7- )^7 xyyu \^)\s7 x x y^)V7 x ; -r^vr x 
X try^X trn— ;k t^-^x trny^x tr 

^rife^n^-^^x ^riftf^ny^x ^ 

[0 0 2 2] ^tt^»£D^;i/*Umb^J(i> lH&S^ 
»2^U:£RII$fc^bTfcJ;V\> Jfc$ffittz&^X7 

(l) - (3) <7)^tti^e;i/i^bT0. i^;i/^_t, 
$F£b<«0. 5^e;i/J^±, Wt:«F*b<ttO. 9^e;i/ 

<z>±B«a«t:»JR35tv ^ ^> 5 Wb£*j 1 ^ejvizM b 

[0 0 2 3] Z<Z)£olzlsTmt>tiZ> (A) An*##B& 

gpc os#f^, ft*, ^ttsm 

5© atJ:6«tt*a^ »*b<«±5-5 Onm, £ 
£fc#£b<fci:8--4 0nm. b<fcfc9~* 2 0 

nmt^§o JdPTK^P&^CDtSfS^^S — 5 0 nm 

fcibTW^tiS (A) J&tt*c^«f&^«rti, ttWcWKIB 

Clhii, ^Jx.if^i^m^g»lWail^ (TEM) ££D 
[0 0 2 4] ft*, (A) fifcfrcK «fiK*4^a«t!|c* 

^^Jc^bfeh^^, fb^i (2) (i. fb^j 
(1) ~ (3) CDtt**, 5-7 5MS%, »*b<tt 



10-7 0M%, ^^Wmi<lil5-70ii% 

t-££o Sfc, >fb^i (i) *J:rf/*fctt (3) fck 

fb^) (1) - (3) OiBft^ 9 5-2 511% » 
^b<ii9 0-3 011% ^^>«?^b<i±8 5-3 
0fift%T-$)So -fb^J (2) *s N ^b^#J (1) - 
(3) ©JffiS*, fifen 

W (1) - (3) O^S, R o— a, R o 

-aS*5«tOT* O-*^ 10 0 %j&P*««PbT S i OH 

tzbCD^^o £tz, (A) J5E^hbTi± N »^ttSffl 
^©RiBES^ffitfJ: 0«*t*©-e, ^fb-^ (1) 

vnt^rn (2) ©jP7K^«as6^*scit^»*b 

[0 0 2 5 ] ^ ^>id, (A) Sttdc^MKBI^Kn?J±. ^ 
^ (1) - (3) ®»*»63««tfcd>3&s<fc%lSI©S/ 
^ 7)V*c)V7 X >(O^T\Cj}U^m ' ffi 

^bT. SOTk^^^h U $?^b<{±^CDiit^^ 
^5-5 0nm^W> iWtl©pH^7W 
Tf-i^^-i:>bW^bVv pH*|»|-rs*?£i:b 

<2>gm, 7)V3>te¥<Dtfx*s^V>trTZ>Z£\z& 

[0 0 2 6] ±tepH|^^iJhbT{±. 
tt, U>^ ^^7^. >>a.^Kft 

mm* 7utt>m, 7*>m. ^>*>m, 
h>k, is*xm, 2—3L^)v^^>m. ^-w> 

[0 02 7] ±IBpHg®B«iJfc: e fcSfflfi8iKlCDpHtt, 7 
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[0 0 2 8] (B) 

^B^sufMWE^^i*, (A) ffifr*, mm, 

(B) »»j^fcjM*&tt»«U-t*So d<?> (B) 

<om> &att*Lfci>*! < h i a *^ « 

T\ 7;i/nHH^ii^utit y^y — ;k ^y — 
;k ii-7d;v-;k i-rn/v-M n— !7^y 
— ;K i — T^ 7 y sec — y^ y — t — ^ 

y— ;k n — ;k i — ^x^y— ;i\ 2— y 
^;i/y^y— ;k sec — ^x^y— ;k t — ^>^y 
— ;k 3— ^^r$/^;-;k n — ^U-y— ;k 2 
— y^;i/^x*y— ;k sec — ^tJ-y— ;k 2— ^ 
^ y — ;K s e c — y — m ^\:r# y — ;i/ 
—3, n— ^^y— ;k 2— x^;i/^3rlfy— ;k s 
ec-^^y-M n-y-;V7;i/3-;K 2, 6 — 
*JttJ\r<T& J—. )U— 4, n— r^y— ;k sec— 

>^v;^;i/rj— ;k buy ^y — ;i/^;i/rr— ;k 
s e c — b ^ ^s^i/TVi/^ — ;k s e c — ^y&^i/ 
)VT)\s^>— ;k 7i/-^ ^D^^rify— ;k 
;w>^u^V-y—)W 3, 3, 5-b'J^^y^O 
^ify— ;k ^>> ? ;i/7 7 ;i/n— ;k y7^ b vtvk^ 

[0 0 2 9] xf-l/>^V3- ;K 1, 2-7Dtfl/> 
^U^-M 1, 3-/^l/>^V3-M ^>^>^ 

4, s\*y->i?Jr— 2, 5, -V7°^>v;t— 

2, 4, 2— ai^H^MJ- 3, 

X7 ij ;k h U y°n trv >^ U ^co^fffi^ 
;K xfi/>^ij3- ;i^eyai^;i/3i— ^3 l U> 
^y y^-;t/xv- i/ >^ ij 3-;i^ey 

^'Jn- ;i^ey^;i/oi— ^x^V>^V 

^ey 7n tr;i/oi— v^u y^- 
;ux— *Xx^-u >^ ij n— ;i/^ey ^v^f-iwi/x. — ^ 
;k 7Dt:i/>^ij3Hi^;^^i/x-r;K Vdk 
i/>^Un— ;i/^eyx;^;i/zc— y°nt^>^y 



i/y°D t: i/ ><? v z2—)i^e y 7d tr;kx— irco* 
fl^;i/rj— ;i^^x.— ; fc*r£«;fa£fc# 

[0 0 3 0] £*t£7VK3— ;i/CD^t>> n-7"n;V- 
M i~7D;V-;K n— 7$ J— JK — 
M sec-7^-^ t—7#J—]iU s n — ^X^ 

y — m i-^x*y— ;k 2— y^-;i/^y— ;k s 
ec — ^>^y— ;k t — ^>^y— ;i\ 3— yb^rS/ 
y^y— m n— ^ify— ;k 2— y^;i/^>^y— 
;k sec^t;-;K 2— ^;i/^y— ;k y 
Dtfi/>^yn- ;i^eyy^;i/3i— yntri^x/ 
U n — ;i/^e y xL^;i/aL^;k ' 7n'Ki/>^y ;i^e 
y 7d tvi/m— 7nt:i/>^'j3-;i/^y y ?-)\, 

[0 03 1]^rbV^i:bm **)\, 

xf^hx ^f;i-n-7DWh>, y^;i— 

y^-;i — n--A>f;^bx x^;i/— n— 

7^b> N H;y^-;i/y^y v^n^ify 
>s 2^\^eify>. y^i/^n^iJ-y 2, 4 

X y ^ >^ a >?5: *\ ^-fe^l/T^-fe hX 2 , 

4 s^rif>^>. 2, 4 <T$>Vz*>, 3, 5 

2, 4— ^^>^>, 3, 5 — 

^^v^^ 2, 4— y^>^>\ 3, 5— 

5— y^;i— 2, 4— ^M^Vi^X 2, 
2, 6, 6— ^b^y^i— 3, 5— <*<r*>&t> s 

1, 1,1, 5, 5, 5^\^rit^;i/^n— 2, 4— ^\ 
y^ >^>^ ifcD/?—^^r b ^^f^tiSo 

[0 0 3 2]7U^#lhbm 7h;i/Ar^b\ N 
— ^fMM7=: b\ N, N— ^fMM75 
b\ N-xfM;i/A7^ b% N, N— 
^^b\ r*trb^b\ N— ^^7th7^ b\ N, 
N — i/^^-)VT^z Y~7X b\ N— cn^l/^-fe br^ b% 

n, n— sfct^vH/r-te br^ b\ N— y5 L ;i/y°nfcr^-> 
T^b\ N-^WnV FX N— ^;i/^;i/^e;i/^U 
x N— ^;i/^;i/tr^u^x N— ^;i/^;nrnu^ 
x N-7tfKM'Jx N— ^-te^i/tr-^y^ 
X N — TJz^-JX'^u ViS>t£¥i£^\*f£>i\,Z> 0 Zti*> 

[0 0 3 3]x^rMMi:bT^ ^ 
^-b> KSxfl/X «7DKI/V, 

;k mm^JW y— 7fD7^hx r 

-^D^hX i8n~7Dt:;K ifSi-7Dt: 
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m mmii—y?-)^ mati—rm* wms e c — ^ 

B*»n— Msec — ^>^-;k USE 
3— ^h^>^;k BSbWWO^-M Bt&2 — a: 

^ai^u 3— ;i/^ey M^7^ 

— i^7Dt:i/>^ y ;i/^ey :rn tr;i/x:— ^ 
;k Pirn t: i/ >^ ij ^ y 7^;i/x-r;K » 

>mmmt\^x^ T*h—YVJUs &*2-)uxjvft* 

3/K N, N, N', N'^b^x:^-;i/x;i/^T^ 

n>, n — ^^i/trn— ;i/ N N— ^;i/t:n— ;k N— 
y^;i-A3 -tayx n— ^^l/tr^u^x n— 

x.^-;i/^ij^>, N, N— ^^l/tT^^X N— 
^;M^#V— M N-^f;i^4-t:A'JFX N 

-^f ;i^2-t:^u isr — ^^-;t> — 2 — trn y f 
X 1, 3— iS*7-)U—2~ i x^jyyvj 1, 3 
-^f;irb7bFo-2 (1H) -—try WJ^1& 

x&mfzz. £Lt<o (b) tm6m& i 

[0034] ^^CDMBfiSfflffifiStei^ (A) im* 

mmrz>ib&&) (d - (3) *mymH&v/$it 

[0 0 3 5] IM*«jfc:«u fb£#J (1) - (3) 

StebTfck jlfc 0-10 0°C, »*U<fcfcl5-9 
0°C7?$)^o 

[0036] saffe^ggg 

[0 0 3 7] *^Cfflv%6*«IHfflaWJi:bT(*» 



*y?®s«BSk mtmm&m, 7vmmtm&ms 

«M^^U^^ch^^>, ^>yn 
[0038] c >> y n— V3fiHWSffi« fc. bT 

ymt>^U7-KP3 4 1 CM^b^X^ («0 
10, SH7PA, SH2 1PA, SH28PA. SH 
30PA, ST 9 4PA (lvf*v£>*l/ • ^rr— ~> 

[0 0 3 9] ^fe, *^>^®fStt»JtbT(i, r 

[0 0 4 0] yn^->^MrSt4^Ji:bT^ 

;icc— ^ 'J^i/xf i/>^f7 ';;i/x-fM 
?K U ^^x^l/>^l/>f }f(Otf U ^"^> 

- ;i/ic— ^TCD^ i; ^-^r>>3i^ 1/>7U — ^ 

b5feifc9^y^^>^w^7';i/ 

[0 04 1]$^, f^^®rSt^J^bT(i, 

[ o o 4 2 ] y vmaNimmm t brat, ^jx.i^ i , 

1, 2, 2-fh770D^V (1, 1, 2, 2— 
rh77DD7Dt:;i/) x-rM 1, 1, 2, 2—^ 
h77DD^^f;K^r>>;i/x-f;K 

^yrr— (1, 1, 2, 2-ff77DD7"f;i/) 

(l, l, 2, 

2, 3, 3-A^7DD^>f;i/) tVK ^"^^ 
rntri/X/yn— (1, l, 2, 2-rh77D 
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(1, 1, 2, 2, 3, 3— ^t7HD^>^) 

— 5r;i\ /won h y t^A, 

1,1,2,2,8,8,9,9,10, 10—7^:7 
ODFr*X 1, 1, 2, 2, 3, 3^\^rif^DO 

^>b>, N— [3— (/^^;i/^-D^-^^>-^;i/^>r 
5. K) ^ntr;i/] - n, N' — s^^;i^N— *;i/^3r 

& U>^tT^ (N— ^—y^uXZ^-frTsfy^-fy 
— N — ^^-)vy * j , ^eyyt— 7MDm 
;i/ji^;i/ij>^^^;i/^^^5^ ^£g:fc J; 

mm\*mf s a t&x z %<> 
[0 043] ? ^mmwm^m\cD-^^at bTft * 

i3~7TV>?Y 142Ds I5IF172. [r|F 1 7 3, |s]F 

1 8 3 CJiLt, *H*-f >^it^Jim («0 WD . ^7 
f77*EF30 1, |s]30 3. [§13 5 2 C&r^mbJ^ 
(#0 7n7-KFC-4 3 0, IrJFC— 43 1 
Cfe&^U-^A (W) SO , rifb:^-KAG7 1 
0, if— 7D>S- 3 8 2. |5]SC— 10 1, fe]SC— 
102, fsISC— 103. |W]SC— 104, fsJSC— 1 

0 5, msc— 106 oiM^ oho , bm-io 

0 0, BM— 1 10 0 mm (#0 «0 . NBX— 1 5 

wmmvm\*mfz>z.t&-e%z>o ^n^co^x^, ± 

mM377V>7F 1 7 2, BM— 1 00 0, BM— 1 1 
0 0, NBX— 1 5#4$ic£?2;bV\, 
[0 0 4 4] ^0jT^ffi~r^-^^T^^>r^U;i/^ 

JWrSf^Ji: bTft ^ y 

^m^h^T^, tfU^D— No. 5 7, 9 5 « 
[0 0 4 5] nn^ K^>U^hii, iiil i^^© 

2 0 nm, Wm&W&ifi 10-40 lt%H©4)OT 

ZCD<k?t^ no-f Kt^>U*hbTft ^tJx 

ft BMit^m (#o Ms 

w v7d;v^>^v> ; mmt^m («) 

bTft a»b*i« («0 So7;i/^^i/5 2 o, 

PlOO, |5]2 0 0 ;)ll77>f>^^;i/ (flO »© 
7;i/^WJ7- 7iK^;;i/10, |rU3 2& 

[0 0 4 6] mMm&mgm&m 

ft *§g£<Mbi^& (l) - (3) £?!i^bT, tK^^ 



(a) ^isifc©^ ctuc (b) m^mmt 
nftfc<u fttzm&ztbtei^o 
[0047] *mi<offi^<omm&commt vx 

ft Tf2<D-@)<2);#*£S: S d t&-eg s o 

0 (A) j«^**tetr«-fb6« (1) - (3) , 

uttft^»*<fctf (b) mmmfrzi&zm&toii. m 

(2) (A) itt&m&rzib&to (l) - (3) , tjvJj 
UttfladWfeM* (B) 

^S(D**3fflS«JfeSv^*»f^«jfc:iS&DbT, ijOTK^ 

(3) (A) «d*«teW-*fls6* (1) - (3) *5cfcV 
(B) #IHm*&&&a£«£. M107K^<J;^*7 

;i/^y^b-^^nx.T, £nzk^ • ^Ri^^frd^ 

© (A) «*4«lriW-S-fb6«l (1) - (3) *JJ:V 
(B) FJf^S6D7fcfeJ:rJ^;i/* 
y^b^^^6<J^>^l^{i»f^^c^abT, 

[0 0 4 8] ^©cfcdfcbT»e>n^*^©^KJCD 
^Kf^?SK«i. b < ft 2-30 t) , 

m& 2 - 3 o mm%~z$>z> t, ttmomrifiMmtsMm 
cD^s^^iBKcDraift *e«T?ifc*ift inus*5ctv_t 

IB (B) ^^«fc:J:S*«Rfc:«fco , rfi : ^ttSo 
[0 0 4 9] ^H«Mtl^fflV^Tl^Mt5t 

Ig^bTft 4^S^ -tr^^^^, ^M^rh' 

So *^CDJSflJ5»ft 4^^>>U^>^^/\ SiO, 

s iNi>^\tetor>±\zwfi$tu mmmtT 
[0050] z<Dffi<Dmm&, mm&mt br, imte 

B-effSO. 0 5-1. 5//mm^, 2[UMDT-(ii?^ 
0. 1 - 3 AmlSoiR^MtSC i:^§5o ^ 

f&Tz>wm<z>m$&s mm, o. 2-20^^0 

^6DlW®J!«Sft*?Si:b-rft *^b;7V-K 

iibTft ^MT, ^#OM, Kffl 
t, mmmm.* 3 > h u— ;i/ b^M^T^ ^rcfr^ a - 

^^T^So ^fe, ±I3CD (A) J5fe^)SMbiSffi*©J» 

So c^cfcdfcibTff^tLS^^cD^y^^i. flu 

0. 3 5-1. 2g/cA, ^b< 
(i0. 4-1. lg/cih, ^^{C$?^b<(i0. 5 
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-1. 0g/ciiiT-WoK^0. 35g/cm 

■ *«r^ wmwmftwmtJmT u i. 2 

^0^^>Uij^JM{^ B JH^^^^WL^^tc 
fcivr, 10nmJ^±(7)S?L^l^^tL-r, ««fflBSISM 

1^12 7°a 2. 5atm, 1 0 0%RHcD3S^lcl 

i$lint«Ufe»£; 1 R*^* 

(i) ©^h^^i/n^s/^^acDafcij:?), wrr 
m&s mmmmx$>r>^ mm, 2. 5-1. 2. um 

b<&2. 4-1. 

[0051] i&moe&mmz, mmizmtu mt& 

iSKCltiSC:^^ LSI, ^fALSI, D 
RAM, SDRAM, RDRAM, D-RDRAM^^ 

[005 2] 

[0 0 5 3] tiffi^S 

-(gpc) w$ 3 m, »jd saw 

Wm&mm#0. 2 5 &*>Vi^ 10mM©Li 

Br&$tx**s—)ummu gpc mmm, *s 

8S:*V-(W«. GPC^rA GP 
C— 8 0 2 0 

*V-(»)R*7A Alpha5 000/3 00 
0 

5r ;i/ T— 6 0 fn. — 

^y^aSKSK: lml/min 
TJ^A^: 4 0°C 

if >r;i/^«ssa»l 0 0 kH zcDjfsar^ «M • ha 



-l/^W^*-F (1*) «k HP 1 6 4 5 lBSffi*5 
WHP4 2 8 4A7l/^>^3>LCR^^^T 

ass amza) 

[0 0 5 4] 

4 0°^ S 6 g, ^tfcrjc 2 2 8 g*5 J; V 

oi^y— ;i/5 7 0 gcDM-a-^^tc. ^^hV^hir 
'»7>13. 6g (^^J[]7K^^^1»^l 6 . 7 
g) hrb7xh^>^>7>2 0. 9g (5^tok#» 
^^J6 g) 4HPX.T, 6 Q°C-C2mm&Jfo$tt<D 

7Dti/>^';3-^y7 s a t:;i/3i— ^ju 200. 

g4*nx., MEETT-^r^Sl 1 6 g£ft££ 

TMBfcU Vm<0 1 0%^ntri/>^Un— ;i/ 

^/rn tr;i/3i"^;i/^ l o g 4»i U msm^n 
mi Q%<Dmmm$&mz. 0 m^tv^mm/mrnm^<D 
tiwk^m^vmm 1 2 nmt^o^ 

*»J2 

USE^I l ^4 0%^ * >tK^ 6 gCD^pfe 
D^2 5%^>^n^ 7 Jc^9 8 g^ffil^JfiWi^Sfi 

00 i Lxmzfr^mm 1 o %©^^M^f# 

4nmT*feofeo 

40%^^7^>7K«27g, j@*fckl3 7g:fc«i; 
TKn^y —;i/3 4 2 g^i^^tl, h U * b 

^»7>13. 6g (^^bQ7j<^#P^^J^6. 7 
g) fcrh7X>^S/7>2 8. 7g (^^JQ7jc^? 
M6g) *inxT, 6 0°CX2&ffi£m$ttco 

g^ADx., MflETT^^Sl 1 6 gh&3£ 

^//n tr;i/aL-~p;i/^ l o g U WS&ftisM 

[0055] mmi 

(i) iQEni (i) fcftvvt: 4 0%^^;i/r^>7jc 
^ 6 goftb D 2 5 %r>^-^*»i* l g^ffl^ 

mi o%(Dfmmm3tntio mzntzmmmm^v 

m<z>m& 

±ssmm i ~3&±mm@\ i xm^titimmo^ 

8 j >^^> U ^ >^^n±^ tT b^lc J; D m$ 
U ^*8 0°CT*5m »^iST2 0 0°CT*5 
^mm\yft<0-P>s ^^d^TT-3 4 0°C, 3 6 0 

*c, 3 8 o o ccDwrr-^n^tt3 o«H^aiBftu 

lc»^T 4 2 5 °CT* 1 RSHftMkU U 
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